Electrophoretic analysis of RNA labelled for 2 hrs at various times during regeneration shows that the product formed during the first phase of regeneration is mainly rRNA and low molecular weight RNA. The second phase of the regeneration process, from the 24th hr, is characterized by the appearance of both ribosomal and polydisperse RNA S . These heterogeneous RNA species are detected up to the 46th hr of regeneration, after which time rRNA again becomes predominent.
Summary. A method for the extraction of total RNA of the planarian Polycelis tenuis is described. This technique has been applied to the study of RNA synthesis in the course of regeneration. Synthesis of RNA begins 7 hrs after sectioning and proceeds in two phases.
The first phase, from 7 to 21 hr is characterized by an increased rate of ( 3 H) orotic acid incorporation into RNA up to the 18th after sectioning followed by a decrease between 18 and 21 hrs. The rate of precursor incorporation then rised again in the second phase to the 30th hr and finally decreased slowly until completion of regeneration. Studies of the pool of nucleotide precursors, show that the observed variations of orotic acid incorporation into RNA reflect variations in RNA synthesis.
Electrophoretic analysis of RNA labelled for 2 hrs at various times during regeneration shows that the product formed during the first phase of regeneration is mainly rRNA and low molecular weight RNA. The second phase of the regeneration process, from the 24th hr, is characterized by the appearance of both ribosomal and polydisperse RNA S . These heterogeneous RNA species are detected up to the 46th hr of regeneration, after which time rRNA again becomes predominent.
The significance of the two phases of RNA metabolism of which this is the first observation during planarian regeneration is discussed in connection with other biochemical events which have been described during regeneration processes in planarians and other animals.
Introduction.
Although the morphological and the cytological aspects of the regeneration process of fresh water planarians are well documented (Morita et al.,1969 ; Sauzin, 1967a and b ; Sauzin-Monnot, 1973 ; Spiegelman and Dudley, 1973) , few studies have been made of the biochemical mechanisms involved in the regeneration process (Brondsted, 1969 ; Gabriel, 1969 ; Stewart et al., 1968 ; Franquinet and Le Moigne, 1979) . Several results however suggest that the crucial biochemical and cellular events which prepare the differentiation of the blastema take place within the first 48 hrs following sectioning. For exemple, a blastema isolated at the 48th hr after sectioning can differentiate in an in vitro culture (Sengel, 1960) and neither X-ray irradiation (Gabriel, 1968a) Figure 1 shows the variation with time of the specific activity of RNA extracted after incubation of planarian fragments in the presence of 50 !tCi/mi of ( 3 H) orotic acid for 2 hrs. By comparison with intact animals (time 0) incorporation of labeled precursor into RNA of regenerating planarian fragments was stimulated only from the 7th hr after sectioning. The rate of ( 3 H) orotic acid incorporation into RNA reached a maximum at 18 hrs, fell sharply for the following 3 hrs, and then increased again until 30 hrs after sectioning. Subsequently, a progressive decrease occurred up to the 7th day or regeneration Comparison of the incorporation of ( 3 H) orotic acid and of guanosine ( 14 C) RNA precursor which are metabolised to nucleotides triphosphates by completely different metabolic pathways (Hauschka, 1973) showed that these variations of RNA labeling were independent of the nature of the labeled precursor used.
These It is noteworthy that a 2 hr-labeling period was sufficient for completion of the synthesis of mature rRNA in the regenerating planarians. The molecular weights assigned to rRNA were 1.53 X 10 6 (SEM = 0,02 ; n = 25). And 0.76 X 10 6 (SEM = 0.01 ; n = 25). The small additional peaks of labelled RNA corresponding to 3.8 x 10 6 and 1.75 X 10 6 daltons may represent rRNA precursors.
Extracts from unsectioned animals ( fig. 2a) or planarians cut into six fragments which had regenerated for 4 hrs displayed a rather low and unspecific background of labelled RNA after a 2 hr-pulse. A 24 hr-pulse of intact planarians was in fact necessary for the localization of rRNA and low molecular weight RNA in an electrophoretic pattern (Martelly et al., 1976) . Only ribosomal RNA species and low molecular weight RNA were detected in extracts of regenerating animals pulsed after 12 hrs of regeneration and the pattern seen at 18 hrs was not significantly different from observed at 12 hrs. On the other hand, the 24 hr samples displayed a more heterogeneous pattern of RNA species ranging from 3.5 X 10 6 to 0.3 X 10 6 daltons. This heterogeneity of RNA species persisted in the 36 an 46 hr samples but was reduced after 72 hrs at which time rRNA again became predominent. The proportion of low molecular weight RNA rose from 12 to 17 p. 100 between 12 and 36 hrs and subsequently fell to about 12 p.100 at 72 hrs (table 2). Discussion.
Planarians have been extensively used for investigation of Invertebrate regeneration. However, biochemical studies in the field are rather fragmentary and up to now, no quantitative study of RNA synthesis during regeneration has been carried out. We report here a simple procedure which enabled us to undertake such a study using small quantities of material present in a few planarians or even a single animal, whereas earlier reports on RNA studies required several hundred animals (Stewart et al., 1969 ; Gabriel, 1968b (Skehel et al., 19b7 (Morita et al., 1969 ; Spiegelman and Dudley, 1973 ; Sauzin-Monnot, 1975 (Lechenault and Gontcharoff, 1972 ) and the polychete Owenia fusiformis (Thouveny et al., 1972 , Fontes et al., 1979 . In the former case, the first peak of RNA was composed principally of polydisperse and low molecular weight RNA whereas the second peak predominantly contained rRNA 
